Hippocampal BDNF and TrkB expression in young rats after status epilepticus.
The immature brain is more susceptible to seizures than mature brains but less vulnerable to seizure-induced neuronal loss. We studied age-related susceptibility and vulnerability to kainic acid-induced status epilepticus (KASE) in rats in terms of hippocampal expression of brain-derived neurotrophic factor (BDNF) and tyrosine kinase B receptor (TrkB). Immunohistochemical and Western analysis were performed after kainic acid (KA)-induced status epilepticus (SE). KA doses required to induce SE increased from 1.5 mg/kg in 1-week-old rats to 10 mg/kg at 4 weeks of older. After SE the older rats showed spontaneous seizures and hippocampal pyramidal neuronal loss-unlike rats under 4 weeks old. Hippocampal BDNF protein expression had increased fivefold in 1-week-old rats and threefold in 8-week-old rats 1 day after SE, returning to baseline 2 days after SE. TrkB expression showed little effect from KASE at either age. These results indicated that the critical period as for vulnerability to SE was the age of 4-week-old and older in the rat. Since the response patterns of BDNF and TrkB to SE were similar between neonatal and the adult rats, our study revealed that the observed transient upregulation of BDNF did not contribute to cause epilepsy in neonatal rats.